Abstract-Blood gasses are one of the vital signs monitored by Oxygen in the lungs is carried to tissues through the medical practitioners for critically ill patients and as preventive bloodstream, but only a small amount of this oxygen can health care measures for potential heart disease patients. actually dissolve in arterial blood. How much dissolves Measurement of blood gasses in a quick, effective way, without depends on the partial pressure of the oxygen (the pressure that compromising on accuracy is one of the fundamental topics for the gas exerts on the walls of the arteries). Therefore, testing research today and is in tune with the demands of the medical the partial pressure of oxygen is actually measuring how much fraternity.
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oxygen the lungs are delivering to the blood. The remainder of The objective of this paper is to review the theory of blood gas oxygen that is not dissolved in blood combines with measurement and the current technological solutions used to hemoglobin, a protein-iron compound found in red blood cells. measure blood gasses non-invasively and continuously. This paper The oxygen content measurement in an ABG analysis indicates finally presents proposed research that will foresee portable, non-how much oxygen is combined with the hemoglobin. A related invasive blood gas monitoring solutions.
value is the oxygen saturation, which compares the amount of I.
INTRODUCTION oxygen actually combined with hemoglobin to the total amount of oxygen that the hemoglobin is capable of combining with.
Non invasive measurement of blood gasses and other blood Carbon dioxide dissolves more readily in the blood than analytes is widely acknowledged to be one of the most oxygen, primarily forming bicarbonate and smaller amounts of technological and path breaking advances m monitoring carbonic acid. When present in normal amounts, the ratio of clinical patients [l] [Traditionally blood gasses were measured carbonic acid to bicarbonate creates an acid-base balance in the by taking samples from patients and sensing the samples to a blood, helping to keep the pH at a level where the body's laboratory for further analysis. This has proven to be a tedious cellular functions are most efficient. The lungs and kidneys and time consuming process and the availability of the results both participate in maintaining the carbonic acid-bicarbonate becomes very important and a hindrance for the doctor to take balance. The lungs control the carbonic acid level and the further steps when treating a critically ill patient. The delay kidneys regulate the bicarbonate. If either organ is not between the event itself and blood sampling, plus the delay in functioning properly, an acid-base imbalance can result. obtaining the results, means that this sort of analysis may be Determination of bicarbonate and pH levels, aids in diagnosing misleading. [2] the cause of abnormal blood gas values [5] . Similarly the rate of diffusion of oxygen will increase with a 13.3KPa (100mm Hg) translates into 100% saturation possible.
difference in partial pressures of oxygen in blood and the If P2 is more than 13.3 KPa it indicates presence of oxygen surrounding tissue. The oxygen delivery rate, Do is defined by which is not bound by hemoglobin and does not diffuse into D0(CaO2-Cv02)xR (2) the tissue. In the above discussion P02 relates to oxygen saturation in arterial blood (SaO2) and not venous blood Where Do is the oxygen delivery rate, CaO2 is the concentration oxygen saturation (SaO2). [3] of arterial oxygen and CvO2 is the concentration of venous Oxygen Saturation in blood can be measured in three basic oxygen [4] .
ways:
The partial pressure of oxygen can be measured in three basic 1. (Hb) which is sensors is the fluorescent quenching properties of oxygen. The saturated with oxygen. The pulse oximeter consists of a probe device includes an optical waveguide and an oxygen sensing attached to the patient's finger or ear lobe which is linked to a medium disposed on the waveguide. The sensing medium computerized unit. The unit displays the percentage of Hb fluoresces in response to light from a light source such that the saturated with oxygen together with an audible signal for each intensity of fluorescence is dependent on the partial pressure of pulse beat, a calculated heart rate and in some models, a oxygen in the environment. The sensing medium includes an graphical display of the blood flow past the probe. The basis of oxygen sensitive fluorescent dye in a matrix consisting of a pulse oximetry relies on the difference in optical absorbance of plasticized polymer. A zero state can be measured by filling the deoxyhemoglobin (Hb) and oxyhemoglobin (HbO2). HbO2 chamber with oxygen concentration mixture. The measured absorbs less light in the red region of the spectrum (660nm) intensity is compared with the incident light source and is used than does Hb. Therefore oxygenated blood is distinctively red to calculate the concentration of the sample. The oxygen and venous blood has a bluish tinge. For a infrared wavelength tension is calculated using the Stern-Volmer quenching of light at 940nm, the absorbance of HbO2 is slightly greater formula and the PG2 value is calculated empirically [3] .
than that of Hb.
Oxygen saturation is given by the equation
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patient's movement is overlapped with that of the patient's AAi pulse wave which is measured by the received light sensor. SaO2 = A -B A2 (5) Accordingly, it is difficult to filter the motion artifact of the A22 pulse wave by using a filter which has a cut-off frequency that is fixed. In this study, the motion artifact is removed using a Where A and B are functions of the specific absoptivities of Ub filter bank and a matched filter. Compared with traditional and HbO2 respectively and T is wavelength of light [6] adaptive filter methods, the ratio variation is 50% lower than 3. Reflectance Oximetry: This method is similar to pulse that of the moving average filter, allowing more stable oximetry with difference being in the placement of the light measurement of oxygen saturation despite the patient's emitters and the photo diode receptors. In reflectance oximetry movement. But presence of venous blood in the pulstatile the two are placed side by side and are separated by a optical moment.
is sence a prous [9] .
barrier. The capillary bed under the skin is used to reflect the component reading is still a problem [9] . incident rays back to the photo diode [3] .
A more practical problem would be that of power consumption by the whole device. The device is to work as a continuous and mobile device on the body of the patient. So the whole design IV.
PROBLEMS FACED WITH NON INVASIVE SENSORS AND has to be very energy conscious and the development of a RECENT DEVELOPMENTS energy saving algorithm specific to the device in question is a must. The choice of the right design for the transmitter is also essential as the RF part of the device will consume the most future aim of the medical fraternity. The current bottleneck to achieve this aim is directly related to the current technologies. power m its duty cycle. A good example is a pulse oximeter, because the measurement The current solutions for measuring P02 are all either invasive relies on detecting a change in the absorbance of light due to the pulsating arterial bed (AC component). If the pulse is not or bulky Fig 1 is an example of the current analyzers used in strong enough, the variations in the Ac component would be h too small to process further. So this puts a physical limitation on where the sensor should be placed on the body and at the same time renders the readings inaccurate for a patient who suffers from problems like hypotension, vasoconstriction or hypothermia [8] . A second problem is with motion artifacts, because the sensor is on the surface of the skin any transient motion relative to the skin and the sensor (shivering, seizure activity) on it will introduce errors when the changes in the pulsatile readings are taken. The variations in the AC component are very small compared to the whole signal and any errors in this variation will translate into a huge loss in accuracy. Some manufacturers use the R wave (analogous to some electrodes which can sense blood gas through the skin to the very nature of noninvasive measurements, wherein VI. CONCLUSION secondary parameters are measured from which information about blood gases is derived. The problem lies in the fact that This paper reviews the existing methodologies available for the parameters sensed do not translate into true values of blood measurement of blood gases. The paper details out the various gases unless the measurement is performed under known techniques and aims to propose an alternative and viable conditions, hence there is a trade off between accuracy and method for blood gas analysis. The current noninvasive noninvasive nature of instruments.
solutions are not fully accurate and there is no way to test if the sensor is working. On the other hand the blood gas analyzers The proposed research is aimed at an optical based blood gas currently used in hospitals are highly accurate but have the sensor solution for critically ill patients which will be both disadvantage of being bulky and not portable. The future in accurate and portable. A block diagram of the proposed blood gas analysis lies in combining the best feature of the solution is presented in Fig. 2 . The sensor will feature three invasive and noninvasive measurement techniques using sets of red and infrared LEDs sources and photo detectors existing technology to provide the medical fraternity with a which will detect the gases. The sensor will detect blood gas device that not only guarantees high accuracy but also is values (PCO2, PG2 and pH) from a drawn blood sample. The considerable smaller in size and portable. The proposed proposed technologies to realize such a solution are Micro solution is a step in bridging these gaps in existing Electro Mechanical Systems (MEMS) and advanced VLSI methodologies. techniques. These techniques will aid in reducing power consumption. The use of MEMS technologies will aid in The Netherlands.
The signal from the three photo detectors will be digitized [7] Lopez-Silva et. 
